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SYSTEMAND METHOD FOR SERVICE 
ORIENTED EMAIL CLIENT APPLICATION 

BACKGROUND OF THE INVENTION 

0001. Service Oriented Architecture (SOA) is an architec 
tural design approach to define relationships between service 
producers and consumers. In a service oriented architecture 
environment, independent services are accessible to different 
consumers without requiring knowledge of the underlying 
platform implementations of the available services. Service 
oriented architecture introduced a new emerging computing 
standard, which allows the Software components or systems 
to be exposed and consumed as loosely-coupled services. 
This technology gives the potential to extend the capability 
and primary functions of a conventional email system. In 
particular, service oriented architecture technology provides 
an ability to extend the functionality of a conventional email 
client. 
0002 Conventional email systems are primarily used for 
human-to-human communications. Conventional email sys 
tems do not support human-to-computer service applications. 
In applications that imitate human-to-computer service appli 
cations, email systems typically interface with a custom 
application programming interface (API) that has limited 
functionality tied to a particular service offering. While exist 
ing standards such as Simple Object Access Protocol (SOAP) 
and Simple Mail Transfer Protocol (SMTP) provide an infra 
structure foundation for human-to-computer communica 
tions, conventional email systems do not take advantage of 
these and other standards to facilitate human-to-computer 
software services. 

SUMMARY OF THE INVENTION 

0003 Embodiments of a system are described. In one 
embodiment, the system is a system to facilitate a service 
oriented email client application. An embodiment of the sys 
tem includes a service registry, a service address book 
coupled to an email client, and an email composer coupled to 
the service address book. The service registry includes ser 
vice information. The service information describes how to 
invoke a web service. The service address book includes a 
web service entry linked to the service information for the 
web service in the service registry. The email composergen 
erates a user input form with a custom input field correspond 
ing to the service information for the web service. 
0004. In some embodiments, the system also includes an 
email server coupled to the email client and an adapter 
coupled between the email server and a web service endpoint 
corresponding to the web service in the service registry. The 
email server receives a service request from the email client. 
The adapter receives the service request from the email client 
and communicates the service request to the web service 
endpoint. In some embodiments, the adapter is also config 
ured to receive a synchronous reply from the web service 
endpoint and to communicate the synchronous reply to the 
email server for communication to the email client. The 
adapter may be a Simple Mail Transfer Protocol (SMTP) 
adapter or another type of email adapter. In some embodi 
ments, the system accommodates an asynchronous service 
request. 
0005. In some embodiments, the system also includes a 
service data transformer coupled to the email composer. The 
service data transformer transforms a service request from the 

May 28, 2009 

email composer into a message format compatible with the 
service information for the web service. In some embodi 
ments, the system also includes a user interface controller 
coupled to the email composer. The user interface controller 
generates a graphical user interface for display on a display 
device. The graphical user interface directs a user to provide 
input according to the user input form with the custom input 
field corresponding to the service information for the web 
service. In some embodiments, the system also includes a 
service analyzer coupled to the email composer. The service 
analyzer analyzes the service information for the web service 
and determines the custom input field corresponding to the 
service information for the web service. In some embodi 
ments, the system also includes a service registry cache 
coupled to the service address book. The service registry 
cache stores a map of the service information from the service 
registry in the service address book. The service address book 
may be local to the email client. In some embodiments, the 
email composer generates the user input form with a free text 
input field to allow a free text input corresponding to a service 
request for the web service in the service registry. Other 
embodiments of the system are also described. 
0006 Embodiments of a method are also described. In one 
embodiment, the method includes obtaining service informa 
tion descriptive of invocation procedures for a web service. 
The service information includes metadata corresponding to 
a custom input field for the web service. The method also 
includes generating a custom user interface to facilitate user 
input according to the custom input field for the web service. 
The method also includes using an email protocol to invoke a 
service request for the web service based on the user input. 
Other embodiments of the method are also described. 

0007 Embodiments of an apparatus are also described. In 
one embodiment, the apparatus is a computer program prod 
uct which includes a computer useable storage medium to 
store a computer readable program that, when executed on a 
computer, causes the computer to perform operations. In one 
embodiment, the operations include an operation to link a 
web address entry of an address book in an email client to 
service information from a service registry. The service infor 
mation corresponds to a web service. The operations also 
include operations to generate a user input form with a custom 
input field corresponding to the service information for the 
web service and to invoke a service request for the web 
service via an email message according to user input via the 
custom input field of the user input form. 
0008. In another embodiment, the apparatus is an appara 
tus to facilitate an email client as a web service consumer. An 
embodiment of the apparatus includes means for mapping a 
service endpoint from a service registry into an email address 
book and means for automatically generating a custom email 
composer interface based on a service description of the 
service endpoint. The custom email composer interface 
includes a custom input field for user input of custom data 
specified by the service description. The apparatus also 
includes means for automatically transforming the custom 
data into a message format compatible with the service 
description and means for invoking a service request for the 
service endpoint over an email protocol. Other embodiments 
of the apparatus are also described. 
0009. Other aspects and advantages of embodiments of 
the present invention will become apparent from the follow 
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ing detailed description, taken in conjunction with the accom 
panying drawings, illustrated by way of example of the prin 
ciples of the invention. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0010 FIG. 1 depicts a schematic diagram of one embodi 
ment of an asynchronous, service oriented email client appli 
cation. 
0011 FIG. 2 depicts a schematic diagram of one embodi 
ment of a web service mapping architecture for use in a 
service oriented email client application. 
0012 FIG.3 depicts a schematic diagram of one embodi 
ment of a synchronous, service oriented email client applica 
tion. 
0013 FIG. 4 depicts a schematic diagram of one embodi 
ment of an email composer interface for use in a service 
oriented email client application. 
0014 FIG. 5 depicts a schematic diagram of another 
embodiment of the email composer interface of FIG. 4 with a 
free text input field. 
0015 FIG. 6 depicts a schematic diagram of one embodi 
ment of a service oriented email system. 
0016 FIG.7 depicts a schematic flow chart diagram of one 
embodiment of a service oriented email method. 
0017 FIG. 8 depicts a schematic flow chart diagram of 
another embodiment of a service oriented email method. 
0018 FIG.9 depicts a schematic flow chart diagram of the 
configuration operation of the service oriented email method 
of FIG. 8. 
0019 FIG. 10 depicts a schematic diagram of one embodi 
ment of a client computer on which the service oriented email 
client of FIG. 6 may be implemented. 
0020. Throughout the description, similar reference num 
bers may be used to identify similar elements. 

DETAILED DESCRIPTION OF THE INVENTION 

0021. In the following description, specific details of vari 
ous embodiments are provided. However, some embodiments 
may be practiced with less than all of these specific details. In 
other instances, certain methods, procedures, components, 
structures, and/or functions are described in no more detail 
than to enable the various embodiments of the invention, for 
the sake of brevity and clarity. 
0022 While many embodiments are described herein, at 
least some of the described embodiments bridge the gap of 
how an email client system can be service aware and allow the 
users of the email client system to request heterogeneous 
services without knowing the particular details of the 
requested service. Some of the described embodiments 
include three technical components, namely, a service 
address book, a mapped service registry, and an email client. 
The service address book component of the system stores 
service registry information in the email client. The service 
registry contains the information (e.g., metadata) about a 
particular service. A user looks up a service from the service 
address book, which in turn connects to the mapped service 
registry and returns information about the requested service 
to the email client. The returned information contains the 
specific details of how and where to invoke the service. 
0023. Once the service description information is 
acquired, the email client analyzes the service information 
and invokes, or generates, an email composer. The email 
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composer understands the format of the service message and 
the appropriate input form. Also, the generated email com 
poser can transform the input provided by the user into a 
message format accepted by the service provider for the 
requested service. Other embodiments are also described 
below with specific reference to the corresponding figures. 
0024 FIG. 1 depicts a schematic diagram of one embodi 
ment of an asynchronous, service oriented email client appli 
cation 100. The illustrated asynchronous, service oriented 
email client application 100 includes an email client 102, an 
email server 104, and a web service 106. The email client 102 
is coupled to the email server 104 by a communication chan 
nel 108. Similarly, the email server 104 is coupled to the web 
service 106 by a communication channel 110. The commu 
nication channels 108 and 110 represent any combination of 
wired and/or wireless communication channels that establish 
any type of director networked communication path between 
the corresponding components. 
0025. The email client 102 includes a service requester 
112 to invoke a service request. The service request is com 
municated by the service requester 112 to the email server 
104 via an email protocol such as Simple Mail Transfer Pro 
tocol (SMTP) or another type of email protocol. The email 
server 104 then relays the service request from the email 
client 102 to the corresponding web service 106. In one 
embodiment, an adapter 114 (e.g., an SMTP adapter) associ 
ated with the web service 106 receives the service request 
from the email server 104. Since the service request, in this 
example, is an asynchronous service request, the adapter 114 
communicates the service request to the web service 106, but 
a response from the web service 106 to the email client 102 is 
not necessarily provided and, if provided, may be communi 
cated at a later time. 
0026. It should be noted that the depicted asynchronous, 
service oriented email client application 100 is not restrictive 
with respect to the type of email client 102, email server 104, 
or web service 106 that is implemented. The email client 102 
may be any type of email client, and the email server 104 may 
be any type of email server. In other embodiments, the func 
tionality of the email client 102 and the email server 104 may 
be combined in a single hardware implementation and/or 
software interface. Additionally, some embodiments of the 
asynchronous, service oriented email client application 100 
may be implemented in conjunction with internet-based 
email systems. 
0027. Also, the adapter 114 may be any type of standard 
email adapter. Since the service requester 112 invokes a ser 
vice request that is tailored to the requested web service 106, 
the adapter 114 does not necessarily have any custom Soft 
ware code or other customized design elements to facilitate an 
interface between the email client 102 and the web service 
106. Although this description frequently references an 
exemplary SMTP adapter, other embodiments described 
herein may utilize other types of email adapters 114. Simi 
larly, SMTP or other types of email protocols may be imple 
mented within the various embodiments described herein. 

0028 FIG. 2 depicts a schematic diagram of one embodi 
ment of a web service mapping architecture 120 for use in a 
service oriented email client application. For example, the 
web service mapping architecture 120 may be used in the 
asynchronous, service oriented email client application 100 
of FIG. 1. Other embodiments of the web service mapping 
architecture 120 may be implemented in other service ori 
ented email client applications. 
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0029. The illustrated web service mapping architecture 
120 includes the email client 102 and a service registry 122. 
In one embodiment, the email client 102 is coupled to the 
service registry 122 by a communication channel 124 which 
is representative of various types of wired and/or wireless 
communication channels. 
0030. In general, the service registry 122 includes a ser 
vice description 126, or service information, for one or more 
web services 106. In particular, the service information of the 
service registry 122 includes metadata indicative of invoca 
tion procedures for one or more web services 106. The web 
services 106 correlate to one or more web service endpoints, 
which are shown in FIG. 6 and described in more detail below. 
Hence, the service information indicates how and where to 
invoke a particular web service 106. In one embodiment, the 
service registry 122 is stored in an electronic data storage 
device (not shown) remote from the email client 102. 
0031. The email client 102 is coupled to the service reg 
istry 122 to invoke a service request for the web service 106 
of at least one of the web service endpoints. More specifically, 
the email client 102 invokes the service request using an email 
protocol. In order to facilitate the service request invocation, 
the email client 102 includes an address book 128. The 
address book 128 includes one or more web service entries 
130, which are linked to the service information for the web 
services 106 in the service registry 122. In one embodiment, 
the web service entries 130 appear as contacts within the 
address book 128. However, the web service entries 130 are 
linked to corresponding service descriptions 126 in the ser 
Vice registry 122, rather than email addresses for conven 
tional email recipients. Nevertheless, the address book 128 
may store both email addresses and web service entries 130 
within the same data structure. Alternatively, the web service 
entries 130 may be stored in a separate data structure from the 
email addresses used by the email client 102. 
0032. Additionally, the email client 102 may include a 
service registry cache 132. The service registry cache 132 
stores a map of the service description 126, or service infor 
mation, from the service registry 122 in the service address 
book 128. Alternatively, the service registry cache 132 is 
coupled to the address book 128. Although the service 
address book 128 is shown in FIG. 2 as being local to the 
email client 102, other embodiments may include an address 
book 128 that is remote from the email client 102. 

0033 FIG.3 depicts a schematic diagram of one embodi 
ment of a synchronous, service oriented email client applica 
tion 140. In many aspects, the illustrated synchronous, Ser 
vice oriented email client application 140 is substantially 
similar to the asynchronous, service oriented email client 
application 100 of FIG. 1. Hence, similar structural compo 
nents and/or functionality is not described further with 
respect to the synchronous, service oriented email client 
application 140. 
0034. In contrast to the asynchronous, service oriented 
email client application 100 of FIG. 1, the synchronous, ser 
vice oriented email client application 140 of FIG.3 facilitates 
a synchronous reply communication from the web service 
106 to the email client 102. In particular, the adapter 114 
sends a reply payload to the email server 104 over the reply 
communication channel 142 using an email protocol Such as 
SMTP. The email server 104 then directs the reply payload to 
the email client 102 over the reply communication channel 
144 using the email protocol. Although the reply communi 
cation channels 142 and 144 are shown as distinct communi 
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cation channels from the communications channels 108 and 
110, some embodiments of the synchronous, service oriented 
email client application 140 may use the same communica 
tion channels 108 and 110 for both the service request com 
munication to the web service 106 and the reply payload to 
the email client 102. 
0035 FIG. 4 depicts a schematic diagram of one embodi 
ment of an email composer interface 150 for use in a service 
oriented email client application. For example, the email 
composer interface 150 may be implemented in conjunction 
with the asynchronous, service oriented email client applica 
tion 100 of FIG. 1 or the synchronous, service oriented email 
client application 140 of FIG. 3. Although the email com 
poser interface 150 is shown and described as a graphical user 
interface (GUI), some embodiments of the email composer 
interface 150 may be implemented in other forms instead of 
as a GUI. 
0036. In general, the email composer interface 150 facili 
tates entry of data pertinent to a requested web service 106. In 
particular, the email composer interface 150 allows a user to 
input data that is specific to the requested web service 106, in 
accordance with the service description 126 corresponding to 
the requested web service 106. 
0037. In the illustrated embodiment, the email composer 
interface 150 includes a title bar 152 and a menu bar 154. The 
title bar 152 and the menu bar 154 function similar to con 
ventional title and menu bars. The email composer interface 
150 also includes a “send' button 156, a “to' button 158, and 
a “to address input field 160. The send button 156 operates 
similar to conventional send buttons to transmit the email 
message from the email client 102 to the email server 104. 
The to button 158 allows the user to access the address book 
128, for example, by opening up a separate window to display 
the address book entries, including the web service entries 
130. Alternatively, a user may manually enter a web service 
email address into the to address input field 160, similar to 
addressing a conventional email message using an email 
address corresponding to an intended recipient. 
0038. The illustrated email composer interface 150 also 
includes a custom input field 162. In the depicted example, 
the custom input field 162 is a “symbol field for a stock 
quote. As an example, the user may enter a ticker symbol for 
a stock in the custom input field, and address the web service 
request to a stock quote web service (e.g., “Stock Quote 
Service' at request(astokcquote.com), in order to request a 
synchronous email reply with a current or recent stock price 
corresponding to the ticker symbol. 
0039. The email composer interface 150 also may include 
a “subject' identifier 164. In some embodiments, the subject 
identifier 164 is automatically populated according to the 
service description 126 for the requested web service 106. 
Other embodiments may omit the subject identifier 164. 
0040. In some embodiments, the email composer interface 
150 also includes abutton 166 to allow a user to enterfree text 
to invoke the service request for the requested web service 
106. When selected, the free text button 166 provides a free 
text input field to allow a user (e.g., a human operator, an 
automated computer program, etc.) to provide free text input 
(e.g., extensible markup language (XML) code or another 
type of programming code) according to the service descrip 
tion 126 for the requested web service 106. 
0041 FIG. 5 depicts a schematic diagram of another 
embodiment of the email composer interface 150 of FIG. 4 
with a free text input field 168. In an alternative embodiment, 
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the email composer interface 150 may omit the free text 
button 166 and automatically provide the free text input field 
168. In another embodiment, the free text input field 168 may 
be populated without making any type of selection via the 
email composer interface 150. 
0042 FIG. 6 depicts a schematic diagram of one embodi 
ment of a service oriented email system 180. In general, the 
service oriented email system 180 system facilitates a service 
oriented email client application. Although certain compo 
nents of the service oriented email system 180 are shown and 
described herein, other embodiments may implement fewer 
or more components and provide more or less functionality 
than the service oriented email system 180 shown in FIG. 6. 
0043. The illustrated service oriented email system 180 
includes the email client 102, the email server 104, the 
adapter 114, the service registry 122, and a service network 
182 with a plurality of service endpoints 184. The email client 
102 is coupled to the email server by the communication 
channel 108 (and potentially the communication channel 
144), as described above. The email server 104 is coupled to 
the adapter 114 by the communication channel 110 (and 
potentially the communication channel 142), and the adapter 
114 is coupled to the service network 182 by the communi 
cation channel 188. Similarly, the email client 102 is coupled 
to the service registry 122 by the communication channel 
124, as described above, and the service registry 122 is 
coupled to the service network 182 by the communication 
channel 190. Any or all of the communication channels may 
be representative of any combination of wired and/or wireless 
communication channels that establish any type of direct or 
networked communication path between the corresponding 
components of the service oriented email system 180. 
0044 As explained above, the email server 104 receives a 
service request from the email client 102 and communicates 
the service request to the adapter 114. The service request is 
invoked using an email protocol such as SMTP or another 
type of email protocol. The adapter 114 receives the service 
request from the email client 102 and communicates the 
service request to the corresponding web service endpoint 
184 within the service network 182. The service request may 
be a synchronous service request, for which a reply payload is 
generated and returned to the email client 102, or an asyn 
chronous service request, for which a reply payload is not 
anticipated or generated. For a synchronous service request, 
the adapter 114 receives the synchronous reply from the web 
service endpoint 184 and communicates the synchronous 
reply to the email server 104. The email server 104 then 
communicates the synchronous reply to the email client 102. 
An example of a synchronous service request is a request for 
a stock price quote which returns the current price of a stock. 
An example of an asynchronous request is a request to update 
user account information. In this case, the user may not 
require any type of response from the corresponding service 
endpoint 184 after the updated account information is sub 
mitted via the email client 102 to the corresponding service 
endpoint 184. 
0045. The email client 102 includes the service address 
book 128, a service analyzer 192, an email composer genera 
tor 194, and the email service requester 112. The email client 
102 also includes a protocol handler 196, a user interface (UI) 
controller 198, and a service data transformer 200. Other 
embodiments of the email client 102 may include fewer or 
more components and/or implement more or less functional 
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0046. In one embodiment, the email composer generator 
194 (or simply email composer) generates a user input form 
with a custom input field 162 corresponding to the service 
description 126, or service information, for the web service 
106. In some embodiments, the email composer 194 gener 
ates the user input form with a free text input field 168 to allow 
a free text input corresponding to a service request for the web 
service 106 in the service registry 122. The free text input 
field 168 may be the same as or different from the custom 
input field 162. 
0047. In one embodiment, the service data transformer 
200 transforms a service request from the email composer 
194 into a message format compatible with the service 
description 126, or service information, for the web service 
106. Additionally, the service data transformer 200 may 
transform a reply payload from the message format compat 
ible with the service description 126 to a format compatible 
with the email client 102 for display to a user. 
0048. In one embodiment, the user interface controller 196 
generates a GUI (e.g., the GUI 150 of FIG. 4) for display on 
a display device. The GUI directs a user to provide input 
according to the user input form with the custom input field 
162 corresponding to the service description 126, or service 
information, for the web service 106. In one embodiment, the 
service analyzer 192 analyzes the service information for the 
web service 106 and determines the custom input field 162 
corresponding to the service information for the web service 
106. 

0049. In one embodiment, the protocol handler 196 man 
ages one or more email protocols and facilitates compliance 
of outgoing email messages with at least one of the email 
protocols. In one embodiment, the email service requestor 
112 invokes the service request via the email protocol. The 
service request includes the user input in the message format 
compatible with the service information for the web service 
106. 

0050 FIG.7 depicts a schematic flow chart diagram of one 
embodimentofa service oriented email method 210. For ease 
of explanation, the service oriented email method 210 is 
described with reference to the service oriented email system 
180 of FIG. 6. However, some embodiments of the service 
oriented email method 210 may be implemented with other 
service oriented email systems. 
0051. In one embodiment, the service oriented email 
method 210 includes obtaining 212 service information 
descriptive of invocation procedures for a web service 106. 
The service information includes metadata corresponding to 
a custom input field 162 for the web service 106. In one 
embodiment, the service address book 128 accesses the ser 
vice description 126 to obtain the service information. The 
email client 102 then generates 214 a custom user interface 
150 to facilitate user input according to the custom input field 
162 for the web service 106. In one embodiment, the email 
client 102 may implement the service analyzer 192, the email 
composer generator 194, and/or the user interface controller 
198 to generate the custom user interface 150. After receiving 
user input corresponding to the custom input field 162 of the 
custom user interface 150, the email service requestor 112 
uses an email protocol to invoke 216 a service request for the 
web service 106 based on the user input. The depicted service 
oriented email method 210 then ends. 

0052. In another embodiment, the service oriented email 
method 210 may include one or more additional operations to 
implement the functionality of the service oriented email 
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system 180 and other embodiments described herein. For 
example, an embodiment of the service oriented email 
method 210 includes storing a web service entry 130 in an 
address book 128 of an email client 102. The web service 
entry 130 includes a service request email address for invok 
ing the service request for the web service 106. In this 
embodiment, generating the custom user interface 150 
includes providing an email address input field 160 for user 
input of the service request email address corresponding to 
the web service 106. In another embodiment, the service 
oriented email method 210 includes generating the custom 
user interface 150 with a free text input field 168 for free text 
input of custom data according to the custom input field 162 
for the web service 106. 
0053 FIG. 8 depicts a schematic flow chart diagram of 
another embodiment of a service oriented email method 220. 
For ease of explanation, the service oriented email method 
220 is described with reference to the service oriented email 
system 180 of FIG. 6. However, some embodiments of the 
service oriented email method 220 may be implemented with 
other service oriented email systems. 
0054. In one embodiment, the service oriented email 
method 220 includes mapping 222 the service registry 122 
into the service address book 128 of the email client 102. 
Subsequently, the email client 102 receives 224 a user request 
to look up a service via the service address book 128. In one 
embodiment, a user may select the to button 158 within the 
email composer interface 150 to initiate a lookup operation 
for a web service entry 130 in the service address book 128. 
Alternatively, the user may type in a service request email 
address in the email address input field 160 of the email 
composer interface 150. 
0055. After receiving the user request to look up a web 
service in the service address book 128, the email client 102 
determines 226 if the service is located in the service address 
book 128. If the service is not located in the service address 
book 128, then the email client 120 may configure 228 the 
service address book 128. An example of the configuration 
operation 228 is shown in FIG.9 and described in more detail 
below. Otherwise, if the service is located in the service 
address book 128, then the email client 102 connects 230 to 
the service registry 122. In particular, the email client 102 
uses the web service entry 130 in the service address book 
128, which points to the service description 126 in the service 
registry 122, to retrieve 232 the service information corre 
sponding to the requested web service 106. The service ana 
lyzer 192 then analyzes 234 the service information (e.g., 
metadata for the requested web service 106) to determinehow 
to invoke the corresponding web service 106. The email com 
poser generator 194 then generates 236 an email composer 
that is tailored to the web service 106 according to the service 
information. The email composer may be graphically imple 
mented as the email composer interface 150 by the user 
interface controller 198. 
0056. Using the email composer interface 150, a user may 
input the information for the service request. The user inter 
face controller receives 238 the user input for the service 
request, and the service data transformer 200 transforms 240 
the user information into an acceptable message format for 
the requested web service 106. Using this transformed data, 
the email service requester 112 invokes 242 the service 
request using an email protocol. 
0057. As explained above, the service request may be a 
synchronous service request. If the service request is deter 
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mined 244 to be a synchronous service request, then upon 
receipt of the reply payload from the corresponding web 
service endpoint 184 the service data transformer 200 trans 
forms 246 the service response (i.e., the reply payload) to a 
local message format compatible with the email client 102. 
The depicted service oriented email method 220 then ends. 
0.058 FIG.9 depicts a schematic flow chart diagram of the 
configuration operation 228 of the service oriented email 
method 220 of FIG.8. For ease of explanation, the configu 
ration operation 228 is described with reference to the service 
oriented email system 180 of FIG. 6 and the service oriented 
email method 220. However, some embodiments of the con 
figuration operation 228 may be implemented with other 
service oriented email systems and methods. 
0059. In one embodiment, the email client 102 receives 
248 user input to specify service registry information. In other 
words, a user may input service information via the email 
client 102. The email client 102 then determines 250 if the 
service registry information received from the user is already 
in the service registry cache 132 local to the email client 102. 
If the service registry information is not in the service registry 
cache 132, then the email client 102 stores 252 the service 
registry information received from the user in the service 
registry cache 132. After configuring the local address book 
128, or if the service registry information is already in the 
service registry cache 132, then the email client 102 links 254 
to the service registry 122 and creates a map for the service 
registry information in the local address book 128. The 
depicted configuration operation 228 then ends. 
0060 FIG. 10 depicts a schematic diagram of one embodi 
ment of a client computer 260 on which the service oriented 
email client 180 of FIG.6 may be implemented. Although the 
depicted client computer 260 is shown and described herein 
with certain components and functionality, other embodi 
ments of the client computer 260 may be implemented with 
fewer or more components or with less or more functionality. 
Additionally, some embodiments of the client computer 260 
may include similar components arranged in another manner 
to provide similar functionality, in one or more aspects. 
0061 The illustrated client computer 260 includes a pro 
cessor 262, a display device 264, and an electronic memory 
device 266. In one embodiment, the processor 262 is a central 
processing unit (CPU). In other embodiments, the processor 
262 is a graphical processing unit (GPU) or another type of 
processing device Such as a general purpose processor, an 
application specific processor, or a microprocessor. In gen 
eral, the processor 262 executes one or more instructions to 
provide operational functionality to the client computer 260. 
The instructions may be stored locally in the processor 262, in 
the electronic memory device 266, or in another data storage 
device. Alternatively, the instructions may be distributed 
across one or more devices such as the processor 262, the 
electronic memory device 266, or another data storage 
device. 
0062. In some embodiments, the display device 264 is a 
graphical display such as a cathode ray tube (CRT) monitor, 
a liquid crystal display (LCD) monitor, or another type of 
display device. The display device 264 is coupled to the 
processor 262, for example, via a data bus 268. In one 
embodiment, the display device 264 is configured to conveya 
visual representation of a email composer interface 150 
described above and shown in FIGS. 4 and 5. 
0063. The electronic memory device 266 is also coupled to 
the processor 262. In one embodiment, the electronic 
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memory device 266 is local memory within the processor 
262. In other embodiments, the electronic memory device 
266 is separate from the processor 262 and coupled to the 
processor 262 via one or more data, address, and/or control 
buses 270. An embodiment of the email client 102 may be at 
least partially implemented on the electronic memory device 
266. 

0064. As an example of some of the embodiments 
described above, the email client 102 may be used to imple 
ment a service oriented email system 180 in which email is 
used to request and quote a stock price. Many organizations 
and companies provide conventional electronic services for 
investors to quote the current price of a particular stock. Most 
of these conventional electronic services are implemented 
using a web browser based client available to input the stock 
information and make request. However, similar functional 
ity can be achieved via the service oriented email system 180 
of FIG. 6, or similar systems and methods. 
0065. In one embodiment, the email client 102 includes a 
local service address book 128 to store a service registry 
location for a corresponding web service 106. This can be 
implemented using Universal Description Discovery and 
Integration (UDDI) or another protocol. The service registry 
information is mapped to a local address name Such as "Stock 
Quote. Once the user initiates an email session, the email 
client 102 allows the user to type in the service name (e.g. 
“Stock quote') in the to address input field 160 of the email 
composer interface 150. 
0066. Subsequently, the email client 102 automatically 
searches for an entry in the local address book 128 for a 
service registry mapping. Once the email client 102 locates 
the service registry 122, the email client 102 makes a call to 
the service registry 122 and retrieves the specific information 
back to the email client 102. The service information can be 
represented in Web Services Description Language (WSDL), 
or another format, which contains metadata to describe the 
service end point address and message format information. 
Based on the information acquired from the service registry 
lookup, the email client 102 parses the WSDL file and invokes 
an internal code generator to dynamically create an email 
composer, which has a custom input field 162 Such as a stock 
quote input field. Using the custom input field 162, the user 
can type in the appropriate information for the service 
request. 
0067. Once the input is completed, the email composer 
understands the input format and automatically transforms 
the input data into the service recognizable message. An 
exemplary format includes XML format in SOAP standard. 
Then, when the user clicks the send button 156, the email 
client 102 triggers the invocation of the Stock quote service. 
Optionally, the user can also specify a reply option, either 
synchronously or asynchronously. In this example of a stock 
quote service, a synchronous response represents a real-time 
quote, while an asynchronous response represents a delayed 
quote. 
0068. From the foregoing description, it can be understood 
that embodiments described herein can implement many 
functions within a service oriented email environment. Some 
embodiments extend the capability of a conventional email 
system to be service oriented and service aware. This allows 
the email client to invoke services over email protocols such 
as SMTP. Some embodiments map the service endpoint from 
various service registries into the email address book of an 
email client. This allows the email client to retrieve the ser 
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vice information from the service registry. Some embodi 
ments auto-generate the email composer or editor based on 
the service description. Some embodiments auto-transform 
the email body into the service recognizable message format. 
Some embodiments identify the service invocation protocol 
and complete the service request. 
0069. Accordingly, an embodiment of an apparatus to 
facilitate an email client as a web service consumer may be 
implemented. In one embodiment, the apparatus includes 
means for mapping a service endpoint from a service registry 
into an email address book and means for automatically gen 
erating a custom email composer interface based on a service 
description of the service endpoint. The custom email com 
poser interface includes a custom input field for user input of 
custom data specified by the service description. The appa 
ratus also includes means for automatically transforming the 
custom data into a message format compatible with the Ser 
Vice description and means for invoking a service request for 
the service endpoint over an email protocol. In another 
embodiment, the apparatus also includes means for accom 
modating the email client as the web service consumer of 
heterogeneous web services via a single type of email adapter. 
0070. It should also be noted that at least some of the 
operations for the methods and/or systems described herein 
may be implemented using Software instructions stored on a 
computer useable storage medium for execution by a com 
puter. As an example, an embodiment of a computer program 
product includes a computeruseable storage medium to store 
a computer readable program that, when executed on a com 
puter, causes the computer to perform operations, including 
an operation to linka web address entry of an address book in 
an email client to service information from a service registry. 
The service information corresponds to a web service. The 
operations also include operations to generate a user input 
form with a custom input field corresponding to the service 
information for the web service and to invoke a service 
request for the web service via an email message according to 
user input via the custom input field of the user input form. 
0071 Another embodiment of the computer program 
product includes an operation to store a map of the service 
information from the service registry in a service registry 
cache coupled to the address book in the email client. In 
another embodiment, the operations include an operation to 
analyze the service information for the web service and to 
determine the custom input field corresponding to the service 
information for the web service. In another embodiment, the 
operations include an operation to generate a graphical user 
interface for display on a display device. The graphical user 
interface directs a user to provide input according to the user 
input form with the custom input field corresponding to the 
service information for the web service. In another embodi 
ment, the operations include an operation to transform a 
service request with the user input from the user input form 
into a message format compatible with the service informa 
tion for the web service. In another embodiment, the opera 
tions include an operation to generate the user input form with 
a free text input field to allow a free text input corresponding 
to a service request for the web service in the service registry. 
Other embodiments of the computer program product may 
include operations to implement additional functionality, as 
described herein. 

0072 Embodiments of the invention can take the form of 
an entirely hardware embodiment, an entirely software 
embodiment, or an embodiment containing both hardware 
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and Software elements. In one embodiment, the invention is 
implemented in software, which includes but is not limited to 
firmware, resident Software, microcode, etc. 
0073. Furthermore, embodiments of the invention can 
take the form of a computer program product accessible from 
a computer-usable or computer-readable storage medium 
providing program code for use by or in connection with a 
computer or any instruction execution system. For the pur 
poses of this description, a computer-usable or computer 
readable storage medium can be any apparatus that can store 
the program for use by or in connection with the instruction 
execution system, apparatus, or device. 
0074 The computer-useable or computer-readable stor 
age medium can be an electronic, magnetic, optical, electro 
magnetic, infrared, or semiconductor system (or apparatus or 
device), or a propagation medium. Examples of a computer 
readable storage medium include a semiconductor or Solid 
state memory, magnetic tape, a removable computer diskette, 
a random access memory (RAM), a read-only memory 
(ROM), a rigid magnetic disk, and an optical disk. Current 
examples of optical disks include a compact disk with read 
only memory (CD-ROM), a compact disk with read/write 
(CD-R/W), and a digital video disk (DVD). 
0075 An embodiment of a data processing system suit 
able for storing and/or executing program code includes at 
least one processor coupled directly or indirectly to memory 
elements through a system bus such as a data, address, and/or 
control bus. The memory elements can include local memory 
employed during actual execution of the program code, bulk 
storage, and cache memories which provide temporary stor 
age of at least some program code in order to reduce the 
number of times code must be retrieved from bulk storage 
during execution. 
0076 Input/output or I/O devices (including but not lim 
ited to keyboards, displays, pointing devices, etc.) can be 
coupled to the system either directly or through intervening 
I/O controllers. Additionally, network adapters also may be 
coupled to the system to enable the data processing system to 
become coupled to other data processing systems or remote 
printers or storage devices through intervening private or 
public networks. Modems, cable modems, and Ethernet cards 
are just a few of the currently available types of network 
adapters. 
0077 Although the operations of the method(s) herein are 
shown and described in a particular order, the order of the 
operations of each method may be altered so that certain 
operations may be performed in an inverse order or so that 
certain operations may be performed, at least in part, concur 
rently with other operations. In another embodiment, instruc 
tions or Sub-operations of distinct operations may be imple 
mented in an intermittent and/or alternating manner. 
0078. Although specific embodiments of the invention 
have been described and illustrated, the invention is not to be 
limited to the specific forms or arrangements of parts so 
described and illustrated. The scope of the invention is to be 
defined by the claims appended hereto and their equivalents. 

What is claimed is: 
1. A computer program product comprising a computer 

useable storage medium to store a computer readable pro 
gram that, when executed on a computer, causes the computer 
to perform operations comprising: 

link a web address entry of an address book in an email 
client to service information from a service registry, 
wherein the service information corresponds to a web 
service; 
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generate a user input form with a custom input field corre 
sponding to the service information for the web service: 
and 

invoke a service request for the web service via an email 
message according to user input via the custom input 
field of the user input form. 

2. The computer program product of claim 1, wherein the 
computer readable program, when executed on the computer, 
causes the computer to perform operations to store a map of 
the service information from the service registry in a service 
registry cache coupled to the address book in the email client. 

3. The computer program product of claim 1, wherein the 
computer readable program, when executed on the computer, 
causes the computer to perform operations to analyze the 
service information for the web service and to determine the 
custom input field corresponding to the service information 
for the web service. 

4. The computer program product of claim 3, wherein the 
computer readable program, when executed on the computer, 
causes the computer to perform operations to generate a 
graphical user interface for display on a display device, 
wherein the graphical user interface is configured to direct a 
user to provide input according to the user input form with the 
custom input field corresponding to the service information 
for the web service. 

5. The computer program product of claim 4, wherein the 
computer readable program, when executed on the computer, 
causes the computer to perform operations to transform a 
service request with the user input from the user input form 
into a message format compatible with the service informa 
tion for the web service. 

6. The computer program product of claim 1, wherein the 
computer readable program, when executed on the computer, 
causes the computer to perform operations to generate the 
user input form with a free text input field to allow a free text 
input corresponding to a service request for the web service in 
the service registry. 

7. A system to facilitate a service oriented email client 
application, the system comprising: 

a service registry comprising service information, wherein 
the service information describes how to invoke a web 
service; 

a service address book coupled to an email client, the 
service address book comprising a web service entry 
linked to the service information for the web service in 
the service registry; and 

an email composer coupled to the service address book, the 
email composer to generate a user input form with a 
custom input field corresponding to the service informa 
tion for the web service. 

8. The system of claim 7, further comprising: 
an email server coupled to the email client, the email server 

to receive a service request from the email client; and 
an adapter coupled between the email server and a web 

service endpoint corresponding to the web service in the 
service registry, the adapter to receive the service request 
from the email client and to communicate the service 
request to the web service endpoint. 

9. The system of claim 8, wherein the adapter is further 
configured to receive a synchronous reply from the web ser 
Vice endpoint and to communicate the synchronous reply to 
the email server for communication to the email client. 

10. The system of claim 8, wherein the adapter comprises 
a Simple Mail Transfer Protocol (SMTP) adapter. 
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11. The system of claim 8, wherein the service request 
comprises an asynchronous service request. 

12. The system of claim 7, further comprising a service 
data transformer coupled to the email composer, the service 
data transformer to transform a service request from the email 
composer into a message format compatible with the service 
information for the web service. 

13. The system of claim 7, further comprising a user inter 
face controller coupled to the email composer, the user inter 
face controller to generate a graphical user interface for dis 
play on a display device, wherein the graphical user interface 
is configured to direct a user to provide input according to the 
user input form with the custom input field corresponding to 
the service information for the web service. 

14. The system of claim 13, further comprising a service 
analyzer coupled to the email composer, the service analyzer 
to analyze the service information for the web service and to 
determine the custom input field corresponding to the service 
information for the web service. 

15. The system of claim 7, further comprising a service 
registry cache coupled to the service address book, the service 
registry cache to store a map of the service information from 
the service registry in the service address book, wherein the 
service address book is local to the email client. 

16. The system of claim 7, wherein the email composer is 
further configured to generate the user input form with a free 
text input field to allow a free text input corresponding to a 
service request for the web service in the service registry. 

17. A system comprising: 
a plurality of service endpoints within a service network, 

wherein each of the service endpoints is configured to 
provide a web service; 

a service registry coupled to the service network, the ser 
Vice registry to store service information descriptive of 
invocation procedures for the web services correspond 
ing to the plurality of service endpoints; and 

an email client coupled to the service registry, the email 
client to invoke a service request for the web service of 
at least one of the plurality of service endpoints over an 
email protocol. 

18. The system of claim 17, further comprising an address 
book coupled to the email client, the address book to store a 
plurality of web service entries, wherein the plurality of web 
service entries correspond to the plurality of service end 
points. 

19. The system of claim 17, further comprising: 
an email server coupled between the email client and the 

service network, the email server to receive the service 
request from the email client; and 

a Simple Mail Transfer Protocol (SMTP) adapter coupled 
between the email server and the service network, the 
SMTP adapter to receive the service request from the 
email service using the email protocol and to communi 
cate the service request to the service endpoint corre 
sponding to the web service indicated in the service 
request. 

20. The system of claim 17, further comprising: 
a service analyzer coupled to the address book of the email 

client, the service analyzer to analyze the service infor 
mation for the web service and to determine a custom 
input field corresponding to the service information for 
the web service; 
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an email composer coupled to the service analyzer, the 
email composer to generate a user input form with the 
custom input field corresponding to the service informa 
tion for the web service; 

a user interface controller coupled to the email composer, 
the user interface controller to generate a graphical user 
interface for display on a display device, wherein the 
graphical user interface is configured to direct a user to 
provide input according to the custom input field corre 
sponding to the service information for the web service: 

a service data transformer coupled to the user interface 
controller, the service data transformer to transform the 
user input from the user interface controller into a mes 
sage format compatible with the service information for 
the web service; and 

an email service requestor coupled to the service data 
transformer, the email service requestor to invoke the 
service request via the email protocol, wherein the Ser 
vice request comprises the user input in the message 
format compatible with the service information for the 
web service. 

21. A method comprising: 
obtaining service information descriptive of invocation 

procedures for a web service, wherein the service infor 
mation comprises metadata corresponding to a custom 
input field for the web service; 

generating a custom user interface to facilitate user input 
according to the custom input field for the web service: 
and 

using an email protocol to invoke a service request for the 
web service based on the user input. 

22. The method of claim 21, further comprising storing a 
web service entry in an address book of an email client, the 
web service entry comprising a service request email address 
for invoking the service request for the web service, wherein 
generating the custom user interface further comprises pro 
viding an email address input field for user input of the service 
request email address corresponding to the web service. 

23. The method of claim 21, wherein generating the custom 
user interface further comprises providing a free text input 
field for free text input of custom data according to the custom 
input field for the web service. 

24. An apparatus to facilitate an email client as a web 
service consumer, the apparatus comprising: 
means for mapping a service endpoint from a service reg 

istry into an email address book; 
means for automatically generating a custom email com 

poser interface based on a service description of the 
service endpoint, wherein the custom email composer 
interface comprises a custom input field for user input of 
custom data specified by the service description; 

means for automatically transforming the custom data into 
a message format compatible with the service descrip 
tion; and 

means for invoking a service request for the service end 
point over an email protocol. 

25. The apparatus of claim 24, further comprising means 
for accommodating the email client as the web service con 
Sumer of heterogeneous web services via a single type of 
email adapter. 


